PshSI

@i YRuuna

2556

mill 119111111111 I
5472839923



PHYSIOLOGICAL RESPONSES AND PshSI GENE EXPRESSION RESPONDING TO SALT
STRESS CONDITION OF SALT-TOLERANT RICE LINES OBTAINED FROM CSSL
POPULATION

Miss Panita Chutimanukul

A Thesis Submitted  Partial Fulfillment of the Requirements
for the Degree of Master of Science Program in Botany
Department of Botany
Faculty of Science
Chulalongkorn University
Academic Year 2013
Copyright of Chulalongkorn University



PshSl

ﬂtu.,nﬁun’ﬁaau’JVImUWUS / /
N /[/

3D
U

CS5L



PsbSlI
CSSL. (PHYSIOLOGICAL

RESPONSES AND PsbSI GENE EXPRESSION RESPONDING TO SALT STRESS CONDITION

OF SALT-TOLERANT RICE LINES OBTAINED FROM CSSL POPULATION)

, 167
(CssL) RM 1003 RM3362
, 1 CSSL
KDML105 1
, DH212
CSSL KDML105 DH212
Pokkali IR29
150 21 KDML105 IR29
CSSL 18 06 12
18
75 mM 18 CSSL16
150 mM CSSL10 CSSL
, 1
RM1003 RM3362 CSSL10 CSSL12 CSSL16 CSSL11 ,
1 (Amax) 18 75 mM
Amax CSSL11 CSSL26 CSSL26
RM3462 RM529 CSSL27
RM7594 RM3442 Amax PsbSI
chlorophyll a/b binding CSSsL27 CSSL
] PsbSI DH212 1 ' CSSL26 PsbSlI
KDML105 PsbSl 75 mM
CSSL11 CSSL16 CSSL26 CSSL27 KDML105 DH212 KDML105
CSSL26 PsbSl '18
CSSL PsbSl DH212
PsbSlI
L1 2AMd_

2556



5472839923 : MAJOR BOTANY
KEYWORDS: RICE / CSSL / PSBS1 GENE / SALT STRESS

PANITA CHUTIMANUKUL: PHYSIOLOGICAL RESPONSES AND PSBS1 GENE EXPRESSION
RESPONDING TO SALT STRESS CONDITION OF SALT-TOLERANT RICE LINES OBTAINED
FROM CSSL POPULATION. ADVISOR: ASST. PROF. BOONTHIDA KOSITSUP, Ph.D., CO-
ADVISOR: ASSOC. PROF. SUPACHITRA CHADCHAWAN, Ph.D., 167 pp.

This research was aimed to evaluate some physiological responses of the
chromosome segment substitution lines (CSSL), containing various regions between RM1003
and RM3362 markers on chromosome 1 of rice. These CSSLs had 'KDML105’ rice genetic
background and obtained the putative salt tolerant regions from the chromosome 1 of the
drought tolerant double haploid line, DH212. Therefore, the experiments were performed to
evaluate salt-stress responses among CSSLs, ‘KDML105" and DH212 rice, in comparison with
the salt tolerant standard cultivar, '‘Pokkali’ rice and salt susceptible cultivar, ‘IR29’ rice. To
determine the appropriate period for physiological response study, it was found that after 21
days under 150 mM NacCl treatment, ‘KDML105’ and ‘IR29’ rice could not prolong life in this
condition. Therefore, the evaluation experiments on CSSLs were performed up to 18 days
after salt treatments, and the data were collected on 0, 6, 12 and 18 days after treatments.
After 18 days of 75 mM NaCl treatment, CSSL16 showed the best growth responses among
the tested plant lines, while the growth performance of CSSL10 was the best under 150 mM
NaCl treatment. Both of them possessed the full segment between RM1003 and RM3362
markers of chromosome 1. The maximum photosynthetic rate (Amax) on day 18 after 75 mM
NaCl treatment of all CSSLs containing the full segment of putative tolerant region from
chromosomel, CSSL10, CSSL12, and CSSL16, except CSSL11 was increased. The reduction of
Amax was found in CSSL11 and CSSL26, which contained only some part of the putative
tolerant region, between RM3462 and RM529. Interestingly, CSSL27, containing the putative
tolerant region, between RM7594 and RM3442 also showed the increase in Amax. One of the
important genes involving in photosynthesis is PsbSigene, encoding chlorophyll a/b binding
protein, which is the component in photosystem Il complex. CSSL27 and CSSLs, containing
the full segments of the putative tolerant region obtained PsbSlgene from DH212 rice, while
CSSL26 obtained this gene from ‘KDML105'rice. The PsbSlgene expression during 75 mM
NaCl treatment was compared among CSSL11, CSSL16, CSSL26, CSSL27, ‘KDML105' and
DH212. The significant reduction in PsbSlgene expression during 18 days of salt stress was
found in ‘KDML105" and CSSL26, while other CSSLs tested showed the ability to adapt the
level of PsbSlgene expression similar to what was found in DH212. These data suggested the
difference in the regulation of PsbSlgene expression during salt stress in these plant lines,
which contributed to the adaptation in photosynthesis process during salt stress and lead to

salt tolerant ability in rice.
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